INTRODUCTION
Recently, several new agents have been shown to inhibit the lymphatic growth. Among these, especially the ones without bone marrow toxicity, as somatostatin, aroused great interest for the possibility to be used with myelosuppressive chemotherapy regimens without determining a further myelosuppression.
An association like this was first reported in 1979 by Di Bella et al, 1 who reported to have used the cyclophosphamide together with somatostatin, bromocriptin, retinoids, melatonin and ACTH in several cancers, including nonHodgkin's lymphomas (NHL).
On the basis of this pharmacological association and, in particular, of the use of somatostatin and bromocriptin, there is the assumption, formulated by Di Bella, that growth hormone (GH) and prolactin are involved in neoplastic growth. Such an assumption, in acute lymphoblastic leukemia, was formulated by other authors also, in the same period, even if just for GH. 2 Subsequently, Payan et al demonstrated that somatostatin inhibits the growth of cultured primary human lymphocytes and Molt-4 cells 3 ; Nakamura et al identified somatostatin receptors on the membrane of several lymphoid cell lines 4 and Hiruma et al found somatostatin receptors on primary leukemia human cells. 5 Furthermore, most of lymphomatous lesions were shown to be identifiable with radiolabelled somatostatin analogs. [6] [7] [8] [9] [10] In agreement with the above mentioned results, Witzig et al in 1995 reported that octreotide, a somatostatin analog, shows activity in patients with low-grade NHL. 11 The influence on lymphatic growth has been also demonstrated for prolactin, retinoids, melatonin and ACTH. The prolactin has been shown to stimulate the growth of experimental lymphomas both in vivo and in vitro, 12 and prolactin receptors are present on the surface of normal and neoplastic lymphoid cells. [13] [14] [15] [16] Matera et al demonstrated that prolactin is an autocrine growth factor for a human leukemic cell line, 17 and Hooghe et al returned on the hypothesis, already mantained by Di Bella, that prolactin and GH have an important role in lymphoma and leukemia. 18 In hematology, the antitumor effect of retinoids is based on several evidences reporting the effect of trans-retinoic acid in promyelocytic leukemia, 19, 20 T-cell lymphoma localized to the skin [21] [22] [23] [24] [25] [26] and also in Bcell lymphomas. [27] [28] [29] Melatonin inhibits thymidine incorporation in normal lymphocytes and in lymphoblastoid cell lines 30 and inhibits the proliferative response to mitogens. 31, 32 In addition, melatonin carries on an antimyelodysplastic action 33 and decreases the bone marrow toxicity of chemotherapeutic agents. 34 T and B lymphocytes have been shown to express the ACTH receptor on their cell surface 35 ; moreover, ACTH depresses the lymphocyte blastogenesis in response to phytoemagglutinin and concanavallin A 36 and has a role in the modulation of NK cell activity. 37 These studies, together with the well known action of cyclophosphamide, provided the rationale to design a phase II study to determine if a combined therapy based on cyclophosphamide, somatostatin, bromocriptin, retinoids, melatonin and ACTH has activity in patients with low-grade NHL at advanced stage.
PATIENTS AND METHODS

Patient Selection
Patients were selected on the basis of a clinical diagnosis of low-grade NHL, stage III or IV. Additional criteria of selection were: a performance status (PS) between 0 and 3, according to the Eastern Cooperative Oncology Group, and the presence of bidimensionally measurable lesion, as demonstrated by physical examination, chest radiograph, echotomography, or computed tomographic or magnetic resonance scans.
Patients who had received other treatment were included in this study only upon evidence that the previous treatment was not effective. Patients receiving chemotherapy were asked to suspend any drug administration for at least 15 days prior to the beginning of the combined therapy.
Toxicity was evaluated using criteria developed by the World Health Organization.
Treatment
Patients received a combination of cyclophosphamide, somatostatin, bromocriptin, retinoids, melatonin and ACTH. Cyclophosphamide was given orally at a dose of 75 mg/day (50 mg at 2 pm and 25 at 9 pm). Somatostatin was administered subcutaneously (SQ) at a dose of 1.5 mg/ day within 8 hours using a syringe pump. The administration started at least three hours after dinner and those patients who were psychologically unable to accept this type of administration received a single SQ injection of octreotide (0.5 mg/day) three hours after dinner.
Bromocriptin was given orally at a dose of 2.5 mg/day (1.25 mg at 2 pm and at 9 pm). Retinoids: all-trans retinoic acid, vitamin A palmitate and beta-carotene were administered orally, at 8 am, in 5 ml of vitamin E, respectively at doses of 5 mg, 5000 UI and 20 mg/day. Melatonin was given orally at a dose of 20 mg/day (10 mg at 2 pm and at 9 pm). ACTH was administered intermuscularly at a dose of 1 mg/week.
All the patients were treated for at least one month. At the end of this period, those who had stable disease or partial response received additional two months of treatment, and the ones who responded after three months were treated for three months and more.
Criteria for Response
Complete response or remission was defined as the complete regression of all the measurable lymphomatous lesions. Partial response was defined as a $ 50% reduction in the sum of the products of the two diameters (the longest diameter and the one perpendicular to it) of one or more lesions lasting at least 4 weeks.
Progression was defined by the increase in size of the pre-existing lesions of at least 25%, the onset of new lesions or the increase of spleen or liver of at least 2 centimeters due to lymphoma.
Those patients who could not be clearly placed in any of the described categories were defined in stable condition. The assessment of the response was made after 1 month from the beginning of the treatment. Such an assessment was carried on after another 2 months and, later, every 3 months in patients going on with the treatment.
RESULTS
Twenty patients (ten males and ten females between 37 and 70 years old) with low-grade histology were included in this study, and all were assessable for toxicity and response. Sixty percent (12 of 20) had centroblastic-centrocytic histology and 10 were previously treated. Twenty percent (4 of 20) had centrocytic histology, the remaining twenty percent had lymphocytic histology and 3 of 4 in both groups had been treated prior to this study. Eighty percent of the patients (16 of 20) were stage IV and 20% (4 of 20) were stage III. Fifty percent (8 of 16) of the previously treated patients had a therapy-free time (TFT) $ 6 months and were in relapse; 50% (8 of 16), with TFT #1.5 months, had a progression during the therapy followed before being enrolled in this study. The results of the treatment after 1 month are analitically described in Table 1 .
Seventy percent of the patients (14 of 20; 95% CI, 50 to 90%) had a partial response; 20% (4 of 20; 95% CI, 2.5% to 37.5%) had stable disease and 10% (2 of 20) progressed on therapy. The re- Abbreviations: PT, previous therapies, from left to right in temporal succession; SC, single agent chemotherapy; CC, combination chemotherapy; HC, high dose intensive chemotherapy; Rt, radiotherapy; Inf, interferon; CC-CB, centroblastic-centrocytic; PR, partial response; SD, stable disease; Prog, progression. sponse after 1 month in patients subdivided according to the previously received therapies is described in Table 2 .
One hundred percent (4 of 4) of the previously untreated patients, 100% (8 of 8) of the patients with TFT $ 6 months and 100% of the patients with TFT # 1.5 months non-responding or progressed during interferon therapy, had a partial response. Among the patients with TFT # 1.5 months non-responding or progressed during single agent or combination chemotherapy, 66.6% (4 of 6; 95% CI, 28% to 104%) had stable disease and 33.3% (2 of 6) progressed. The response to the treatment prosecution is analitically described in Table 3 .
Among the 14 patients that after 1 month had partial response, there was no disease progression (average follow-up time of 21 months, range, 7 Abbreviations: CR, complete response; PR, partial response; SD, stable disease; Prog, progression; TTP, time-to-progression.
to 25), and 50% of these patients (7 of 14; 95% CI, 24% to 76%) obtained a complete response. Among the 4 patients that after 1 month had stable disease, 25% (1 of 4) had a partial response and 75% (3 of 4) progressed (mean time to progression 14.3 months, range, 7 to 21). The response to the treatment prosecution in patients subdivided according to the previously received therapies is described in Table 4 . All the 20 patients were evaluable for the toxicity. The most common side effects were gastrointestinal signs. Twenty-five percent of the cases had diarrhea first grade (2 patients) or second grade (3 patients); 20% (4 patients) had nausea or grade 1 vomit, and 5 patients had loss of appetite and anorexia. These side effects did not require suspension of the therapy but only an adjustment of the dose of somatostatin. Drowsiness was observed in 20% (4 of 20) of patients, and required an adjustment of the daily schedule of administration of melatonin (20 mg/day were subdivided into three doses, instead of two, one of which at bedtime).
Twenty-five percent of patients (5 of 20) had grade 1 hyperglycemia (#160/dL) and 20% (4 of 20) showed ankle and/or face edema; in both these cases the dose of ACTH was reduced to 0.5 mg/week.
DISCUSSION
The low-grade NHL at advanced stage are still incurable disease, whose treatment, just in consequence of these therapeutic limits, is very disputed, coexisting single agent chemotherapy, combination chemotherapy, combined radiotherapy-chemotherapy, high-dose intensive chemotherapy with autologous bone marrow transplantation or autologous blood progenitor cell transplantation.
In this study we evaluated toxicity and efficacy of a regimen, known as Di Bella's multitherapy (DBM), resulting by the association of a chemotherapeutic agent, the cyclophosphamide, with other non-myelosuppressive substances (somatostatin, bromocriptin, retinoids, melatonin and ACTH).
The results we obtained -seventy percent of partial responses after 1 month, fifty percent of which became complete responses going on with the treatment -have been really better than the ones described with single agent chemotherapy with alkylants, with which Kimby et al described 36% of global response with complete response in 5% of 132 previously untreated patients, 38 or than the ones described by Witzig et al with somatostatin as single agent (36% of partial response in 28 previously treated and untreated patients). This demonstrates the therapeutic superiority of such a pharmacological association versus its single costituents.
Moreover, the activity of the regimen depended on the kind of previous therapy and on the TFT. We documented 100% of global response among the previously untreated patients, the patients in first relapse with TFT $ 6 months and the patients with TFT # 1.5 months non-responding or progressed during interferon therapy. Abbreviations: CR, complete response; PR, partial response; SD, stable disease; Prog, progression.
Response (number of patients)
This result, better than others obtained with widely used chemotherapy regimens [Kimby et al described 60% of global response with CHOP in 127 previously untreated patients with lowgrade NHL stage III and IV 38 ] , and the very good tolerance of DBM (all the patients carried on the treatment at home, going on with their normal activities) suggest further clinical trials using this regimen in NHL.
With regard to this, the recent availability of depot formulations of somatostatin may allow a better feasibility of this regimen, where the main discomfort was in the daily SQ injection of somatostatin, especially if done with syringe pump.
